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A PUSH function server ^^ores th^im^livery 
information and identification information on terminals 
to which information is delivered, acquires address 
information on the addresses of the terminals based on 
the identification information from home radio server 
managing the terminals, and transfers the delivery infor- 
mation to a radio server connected to the terminals 



according to the address information. AnHhWrhatiorr 
monitoring device monitors other servers holding infor- 
mation to check if delivery information to be delivered to 
specific terminals is stored in the other servers, proc- 
esses the deliver information, and delivers it to termi- 
nals. 



FIO.2 



C 



NTBBCT 



MEW DBTHBLTTX3H HOST j 



| ROUTE* fi054 


UAL 
MOOTER 




UAL. 

SERVES 


' s 1 

107-3 




109-3 



1-JC7W0RX 




f ROUTER h OM 









HUERI0D 
SERVES 




PUSH 
SERVER 




tcn-1 


^ 

106-1 



I ROUTER 



U06LE ira-i 
RADO " 



M0BLE 



LU 



Primed by Xerox (UK) Business Services 
2.15.7 (HRS)/3.6 



1 



EP1 037434 A1 



2 



Description 
Technological Held 

[0001] This invention relates to a network-based 
radio communication system such as the Internet, and 
provides an apparatus that can be connected to the 
internet by radio signals and having a processing 
sequence for distributing push-type information to 
mobile terminals and a method for control of such a sys- 
tem. 
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Technological Background 

[0002] In recent years, Internet-based push-type 
information distribution services are being provided. 
Such a push-type information distribution is meant to 
automatically deliver information at certain times from 
the host side to terminal devices as clients, but, in real- 
ity, the terminal device collects information from the host 
by requesting delivery of information at specific times. 
That is, in practice, the delivery method is operated not 
as a push-type control but as a pull-type control. 
[0003] In the meantime, needs for mobile comput- 
ing are increasing and contact to the Internet is cur- 
rently carried out from the mobile terminal device. In 
mobile computing, a computer is connected to the irtter- 

- net to exchange data using telephone network and the 
like. Because the transmission network is mobile tele- 
phone networks, it presents a feature that communica- 
tion is possible from non-stationary locations such as 
automobiles and the like. 

[0004] In order to distribute emergency information 
in real-time using such a pseudo push-type control that 
is in fact a pull-type control, it is necessary to output 

- information delivery requests to the host at short inter- 
vals. When such information delivery requests are out- 
put to the host at short intervals, it leads to increase in 
the network traff ic volume. 

[0005] Also, when the client is a mobile terminal 
that can move to a different network for connection, it is 
necessary that the information delivered to the server 
managing this mobile terminal be reliably delivered to 
the server being connected to the mobile terminal. 
[0006] Also, there is broadcasting service that 
simultaneously distributes identical information to all the 
devices connected to the network. The broadcasting 
service is not required to specify the addresses of each 
receiving device, and therefore, it is often used in the 
case of distributing important information to all devices 
simultaneously. 

[0007] Although delivery of information by broad- 
casting can provide information from one device to 
many devices simultaneously, as far as the terminal 
receiving the information is concerned, there are times 
when all information broadcast are not needed by every 
terminal. For example, there is no need for the general 
public to receive information aimed at police and fire 
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department during some disaster. However, police and 
fire departments should be aware of the information 
issued to general public. It is therefore preferable that 
broadcast information be distributed or received only by 
those needing the information. 
[0008] However, because the conventional broad- 
casting technology can only distribute identical informa- 
tion simultaneously, there is a problem that it can not 
deliver the necessary information to people in need of 
that information. Also, there is a problem that, to deliver 
information needed only by the receiver, the conven- 
tional technology must ind'rvidually deliver pieces of 
information. 

[0009] Also, a client connected to a local area net- 
work (LAN), for example, is provided with an IP address 
defined within the LAN (referred to as a local IP address 
hereinafter). When this dient is to communicate with a 
host server (referred to as an external server hereinaf- 
ter) connected to the Internet, for example, this client 
must communicate using a global IP address. 
[001 0] In this case, if a client operating within a LAN 
that does not have an Internet IP address wishes to 
contact an external host, conventionally, when the exter- 
nal host receives such a request from the client a router 
and the like having a network address translation (NAT) 
function selects a suitable IP address from a number of 
Internet IP addresses that are already under its man- 
agement, and appropriately allocates this address to 
the client. 

[0011] Then, in the case of sending data from the 
client to the external host, the router having a NAT func- 
tion converts the originator's IP address of data to an 
Internet IP address allocated from the local addresses 
of the clients, and, in the case of receiving data from the 
external host to be sent to the client, the sent IP address 
(that is, IP address allocated to the client) is converted 
to the client's local address, to establish communication 
between the LAN clients and the external host. 
[0012] However, in recent years, as mentioned ear- 
lier, push-type information distribution service is becom- 
ing available. But, H has not been possible to provide the 
push-type service to those clients operating with a LAN 
using the conventional technology. 
[0013] This is because, in the case of a router with 
the NAT function, for example, because IP addresses 
are allocated in response to client access requests, it 
has not been possible to allocate Internet IP addresses 
to clients operating within a LAN in response to access 
request from the external host. 
[0014] Also, in mobile computing, in the conven- 
tional communication devices, because the communi- 
cation protocol is based on fixed communication 
devices, there is a problem that mobile devices cannot 
communicate by moving between the networks. Also, 
because telephone networks are used, there are prob- 
lems that it takes some time for obtaining a connection 
and that access may not be possible when the line is 
being used by many users. 
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1001 5] And. another problem is that when a terminal 
device moves from one site to another, addresses and 
other parameters of a server to be accessed may be dif- 
ferent The settings for a server that can be accessed by 
a mobile terminal are fixed in the individual terminals. 
When the mobile terminal moves in another network 
and use another servers, the existing settings of the ter- 
minal cannot be used. 

Disclosure of the Invention 

[0016] Therefore, an object of this invention is to 
provide a radio communication system to reliably ena- 
ble real-time distribution of push-type information to a 
mobile terminal device. 

[001 7] The object has been achieved in a push-type 
function server operating in a radio communication sys- 
tem comprised by a plurality of radio servers connecta- 
We to the Internet; at least one type of a function server 
connectable to the Internet; a base station radio con- 
nected to a radio server for radio communication with 
the server; a mobile radio for radio communication with 
the base station radio; and a terminal device connected 
to the mobile radio; so that the terminal device can con- 
nect to the Internet by radio communication with the 
mobile radio within a district managed by the base sta- 
tion radio connected to the radio server; wherein the 
push-type function radio server is comprised by: 

an information accumulation section for storing 
information to be distributed to the terminal device, 
an identifier information for identifying the terminal 
device and a processing section; wherein the 
processing section is comprised by: 
a mobile address information acquiring section for 
obtaining-address" informatibn-bf a rnobTfe" raol"o~ 
connected to a destination terminal device from a 
home radio sewer that manages the mobile radio 
according to the identifier information; and 
an information distribution section for distributing 
information to the radio sewer connected to the 
destination terminal device according to the 
address information. 

[0018] Also, this invention enables the object to be 
achieved by providing a method for push-type control of 
the push-type function server according to claim 1, to 
perform the steps of: 

acquiring address information of a mobile radio 
connected to a destination terminal device from a 
radio sewer that manages the mobile radio, based 
on the identifier information; and 
transferring distribution information to a radio 
server connected to the destination terminal device 
according to the address information. 

[0019] Also, this invention enables to achieve the 



object by recording the push-type control method dis- 
closed in claim 16 on a computer-readable recording 
medium and installing the program into computer 
means so as to execute the prescribed steps. 
5 [0020] As described above, according to this inven- 
tion, address information of a mobile radio connected to 
a destination terminal device can be obtained from a 
home radio server that manages the mobile radio, by 
referring to the identifier information for destination ter- 
10 minal devices accumulated in the information accumu- 
lation section of the push-type function server, so that, 
based on the acquired address information, information 
to be distributed is transferred to a radio server con- 
nected to the destination terminal device. For this rea- 
rs son, even if the mobile radio and the terminal device 
connected to the mobile radio move to an operating dis- 
trict managed by a different radio server, the required 
information can reliably be delivered to the destination 
terminal device. 
20 [0021] Additionally, according to this invention, the 
object is achieved by an information monitoring device 
operating in a radio communication system comprised 
by a plurality of radio servers connectable to the Inter- . 
net; at least one type of a function server connectable to 
25 the Internet; a base station-radio connected to a radio 
server for radio communication with the server; a mobile 
radio for radio communication with the base station 
radio; and a terminal device connected to the mobile 
radio; so that the terminal device can connect to the 
30 Internet by radio communication with the mobile radio 
within a district managed by the base station radio con- 
nected to the radio server; wherein the information 
monitoring device is comprised by: 

3 5 , an information monitoring/ section for detecting 
changes in information accumulated irv^ther-faliG- 
tion servers; and 

an information transfer section for sending a new 
40 piece of information in the accumulated information 
to the push-type function server according to claim 
1. 

[0022] Also, according to this invention, the object 
45 can be achieved by providing a method for push-type 
control of the information monitoring device according 
to claim 3, to perform the steps of: 

detecting changes in information accumulated in 
so other function servers; 

building information to be transferred in accordance 
with the volume/content of the information; and 
transferring the built information. 

55 [0023] Also, this invention enables to achieve the 
object by recording the push-type control method for the 
information monitoring device disclosed in claim 3 on a 
computer-readable recording medium and installing the 
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program into computer means so as to execute the pre- 
scribed steps. 

[0024] As described above, according to this inven- 
tion, because the system is designed so as to detect 
changes in information accumulated in other function s 
servers and the differential information is sent to the 
push-type server, newly arriving information can be sent 
immediately to any destination terminal. 
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[0025] 



Figure 1 is a block diagram of the structure of a 
push function server (push-type function server) in 
Embodiment 1. 

Figure 2 is a diagram showing an application exam- 
ple of the push function server and mail monitor. 
Figure 3 is an operational flowchart of the push 
function server. 

Figure 4 is a block diagram showing the structure of 

a mail monitor in Embodiment 2. 

Figure 5 is a diagram showing a second application 

example of the push function server. _ 

Figure 6 is a block diagram of the overall structure 

in Embodiment 3. 

Figure 7 is a block diagram of the structure of a 

server 202 in Embodiment 3. 

Figure 8 is a block diagram of the structure of a 
mobile terminal 204-1-4 in Embodiment 4. 
Figure 9 is a flowchart showing the operation of the 
server 202 shown in Figure 7. 
Figure 10 is a flowchart showing the operation of 
the mobile terminal 204-1-4 shown in Figure 8. 
Figure 11 is a diagram for explaining the format of 
the broadcasting information^ 
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Figure 12 is a diagram for explaining the format of 
another broadcasting information. 
Figure 13 is a block diagram of the structure of a 
communication network system using a network 
address conversion device in Embodiment 5. 
Figure 14 is a block diagram showing the structure 
of the network address conversion device. 
Figure 15 is a flowchart showing the operation of 
various sections for performing the push type infor- 
mation distribution service in the communication 
network system. 

Figure 16 is a block diagram of the structure of a 
radio communication network system using a net- 
work address conversion device in Embodiment 6. 
Figure 17 is a block diagram showing the structure 
of the network address conversion device. 
Figure 18 is a flowchart showing the operation of 
the various sections for performing the push type 
information distribution service in the radio commu- 
nication network system. 

Figure 19 is a block diagram of the structure of a 
radio server in Embodiment 7. 



Figure 20 is a diagram showing an application 

example of the radio server. 

Figure 21 a flowchart showing the operation of the 

radio server in Embodiment 7. 

Figure 22 is a diagram showing an example of the 

address conversion table. 

Preferred Embodiments of the Invention 

[0026] In the following, preferred embodiments of 
the present invention will be presented with reference to 
the drawings. 

[0027] Figure 2 shows an application example 
based on a push function server 106-n in Embodiment 
1 and a mail monitor 107-n in Embodiment 2 of the 
present invention. In this application example, three net- 
works n (n=1~3) are connected to the Internet through 
routers 105-n (n=1 ~3). A home radio server 101-1 and 
the push function server 106-1 are connected to the net- 
work 1. A radio base station 102-2 is connected to the 
radio server 101-2, and a mobile terminal 104-1 is con- 
nected to a mobile radio 103-1, which communicates 
with the radio server 101-2 through the radio base sta- 
tion 102-2 by radio communication. Also, a mail monitor 
107-3 and a mail server 108-3 are connected to the net- 
work 3. Here, the radio server 101-n (n=1, 2, ...) serves 
a specific mobile radio 103-n (n=1 , 2, ...) and mobile ter- 
minal-104-n (n=1,.2, ...). The radio serveMOI-n .(n=»1. 2, 
...) that manages the mobile radio 1 03-n (n=1 , 2, ...) and 
mobile terminal 104-n (n=1, 2, ...) is referred to, in par- 
ticular, as the home radio server from the standpoirrt_pf 
these devices. 

[00281 Here, the mobile terminal 104-n is com- 
prised by personal computer and dedicated terminals 
and the like. 

[0029] " Figure 2^shows a case in which: theimobile^ 
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terminal 104-1 under the control of home radio server 
101-1 that belonging to network 1 has moved to the 
operating district of the network 2, and is connected to 
the radio server 101-2 that belongs to network 2. In this 
application example, three networks are shown, but the 
number of networks that can be serviced in this inven- 
tion is not limited, and the number and types of devices 
that can be connected to the networks (n=1, 2, ...) are 
not limited. Also, function server is a general term 
assigned to a server that includes devices such as mail 
server and news server that fulfill specific functions. 
[0030] Figure 1 is a block diagram of a structure of 
the push function server 1 06-n in Embodiment 1 . In this 
embodiment, explanations relate to the case in which a 
plurality of networks n (n=1 , 2, ...) are connected to the 
Internet for its use. It should also be noted that the com- 
munication protocol is not necessary to be limited to 
TCP/IP. 

[0031] The push function server 106-n in this 
embodiment is corrprised by: a processing section 1 1 1- 
n having a mobile radio address acquiring section 114- 
n and an information distribution section 1 1 5-n; an infor- 
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mation accumulation section 1 12-n for storing identifier 
information for the mobile terminal 104-n to which data 
should be directed and information to be distributed; 
and an inpuVoutput (I/O) section 1 13-n (n=1 , 2, ...) con- 
nected to the network for exchanging data. The identi- 
fier information may include: (1) a combination of the 
subscriber group number, mobile radio number, termi- 
nal IP address, or (2) a combination of the subscriber 
group number and mobile radio number, or (3) a combi- 
natioaof the subscriber group number and terminal IP 
address. Here, a plurality of mobile radios 103-n may be 
registered to one subscriber group, and a plurality of 
mobile terminals 104-n may be connected to one mobile 
radio 103-n. 

[0032] When the identity data (1) and (3) are used, 
it is possible to specify a mobile terminal 104-n and a 
mobile radio 103-n to which the mobile terminal 104-n is 
connected. Therefore, information can be delivered reli- 
ably to the intended receiver, which is the mobile termi- 
nal 104-n. When identity data (2) are used, it is possible 
to specify a mobile radio 103-n to which a mobile termi- 
nal 104-n is connected, but it is not possible to specify 
the mobile terminal 104-n. In this case, the intended 
information can be delivered to the mobile terminal 104- 
n by broadcasting the information to all the mobile termi- 
nals 104-n (when there are many mobile terminals). 
When one mobile radio 103-n corresponds to one- 
mobile terminal 104-n, then it is possible to deliver the - 
information to the mobile terminal 104-n only. 
[0033] Here, the mobile radio address acquisition 
section 114-n functions as the mobile address acquisi- 
tion section described in the range of the claims. 
[0034] ; The processing section 111-n is comprised 
by a memory section and a central processing unit 
(CPU) and others, and operates by loading application, 
programs (not shown) in the memory : to-carry ^ but : the- 
various functions provided in the processing section 
111-n. Also, the information accumulation section 1 12-n 
is comprised by non-volatile recording devices such as 
hard discs and opto-magnetic discs. 
[0035] Next, the operation of the push server 1 06-n 
of such a structure will be explained with reference to 
the flowchart shown in Figure 3. 
[0036] First, information to be delivered to the 
mobile terminal 104-n sent from a function server (mail 
sending host, news distribution host and the like) and 
identifier information of the mobile terminal 104-n (a 
combination of subscriber group number, mobile radio 
number, terminal IP address, or a combination of sub- 
scriber group number and mobile radio number, or a 
combination of subscriber group number and terminal 
IP address) is accumulated in the information accumu- 
lation section 112-n (step S131). 
[0037] Next, the mobile radio 103-n connected to 
the IP address of the mobile terminal 104-n makes an 
inquiry to the home radio server 101-n through the 
mobile radio address acquisition section 1 1 4-n in order 
to specify the currently-connected radio server 101-n'. 
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In response, the push server 105-n sends identifier 
information for the mobile terminal 104-n. Then, an IP 
address of the mobile radio 103-n is obtained from the 
home radio server 101-n (step S132). Here, the push 
server 106-n is paired with the home radio server 101-n 
and is able to exchange information with each other. 
[0038] Also, the home radio server 101-n has a 
table relating the IP addresses of the mobile radio 103- 
n and the mobile terminal 104-n and identifier informa- 
tion of the receiving mobile terminal 104-n sent from the 
push server 106-n. And. the radio server 101-n 1 , at tine 
stage of registration confirmation for the mobile terminal 
104-n, notifies the IP address of the mobile radio 103-n 
to the home radio server 101-n, and the home radio 
server 101-n renews the table containing the IP address 
of the mobile radio 103-n and retains the renewed data. 
Then, when the push server 106-n requests the IP 
address of the mobile terminal 104-n, the IP address 
based on the table is returned. 

[0039] Next, the information distribution section 
1 15-n obtains the IP address of the radio server 101-n 1 
from the IP address of the mobile radio 103-n, and 
sends the information to be delivered to the mobile ter- 
minal 104-n and the identifier information to the radio 
server 101-n' (step S133). The radio server 101-n* is to 
immediately send this information to the mobile terminal 
104-n. However, when the identifier information (1),.(3) 
are used, the radio server 101-nlcan identifyjhe receiv- 
ing mobile terminal 104-n so that the information is 
delivered directly to the mobile terminal 104-n. When 

- the identifier information. (2) is used„„the radio, server- 
101-n' broadcasts the information to all the mobile ter- 
minals 104-n (when there are many) connected to the 
mobile radio 103-n. 

[0040] Here, the network addresses of the mobile 

- radicFi 03-n" connected- to-the - radio^server "1 0 1 - 
the radio server 101-n are the same, and the host 
address of the radio server 101-n' is pre-determined, 
and therefore, IP address of the radio server 101-n' can 
be readily obtained from the IP address of the mobile 
radio 103-n. For example, if the IP address of the radio 
server 101-n* is 172.31.0.254, then the IP address of 
the mobile radio 103-n will be 172.31.0.1. From the 
[172.31] portion of the IP address of the mobile radio 
103-n, the IP address 17.31.0.254 of the radio server 
101-n* can be determined, because [V.0.2541 is pre- 
determined as the host address of the radio server. 
[0041] Therefore, according to this embodiment, 
information to be delivered to a mobile terminal 104-n 
can be reliably delivered thereto, even when the mobile 
terminal 104-n connected to the mobile radio 103-n 
moves to different operating districts. 

[0042] Next, the mail monitor (information monitor- 
ing device) which represents Embodiment 2 of this 
invention will be explained with reference to the draw- 
ing; 

[0043] Figure 4 shows a block diagram of the mail 
monitor 107-n in this embodiment In this embodiment, 
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it is assumed that a plurality of networks (n=1, 2, ...) are 
connected to the internet Also, it is assumed that 
TCP/IC is used as the communication protocol, but it is 
not necessary to limit to this protocol only. Also, informa- 
tion to be monitored is e-mails in this embodiment, but it 
is acceptable to monitor sewers other than the mail 
server 108. Here, the mail monitor 107-n in this embod- 
iment is used in conjunction with the push server 106-n 
in the previous embodiment 

[0044] The mail monitor 107-n in this embodiment 
is comprised by. a processing section 121-n having a 
mail monitoring section 123-n. a mail transfer section 
124-n, a mail information extraction section 125-n; and 
an I/O section 122-n connected to the networks n for 
exchanging data. 

[0045] The mail monitoring section 123-n periodi- 
cally accesses the mail server 108-n and checks 
whether new mails have been received in the account 
specifying the mail server 108-n. If there is a new mail, 
it generates an identifier information of the mobile termi- 
nal 1 04-n from its account information (a combination of 
subscriber group number, mobile radio number, termi- 
nal IP address, or a combination of subscriber group 
number and mobile radio number, or a combination of 
subscriber group number and terminal IP address). 
Also, the mail monitor 107-n has a table relating the 
account information of mails and identifier information of 
the mobile terminal 104-rv and generates the table 
according to the contents of the table. 
[0046] The mail transfer section 124-n transfers 
identifier information of 1he receiving mobile terminaL 
1 04-n and the new mail to the push server 1 06-n. 
[0047] The mail information extraction section 125- 
n confirms the presence of new mails in the mail server 
108-n by the mail monitoring section 123-n, and further 
confirms the mail -volume,- size, types of attachments 
and the like, when the identifier information is generated 
from its account information. And, it prepares informa- 
tion to be transferred to the push server 106-n accord- 
ing to such information, and forwards them to the mail 
transfer section 122-n. For example, if the number and 
volume of mail are high, it selects only the titles of the 
mails. 

[0048] Here, K is permissible to integrate the func- 
tions of mail monitor 107-n in the mail server 108-n 
[0049] Next, the operations of the push server 1 06- 
1 in Embodiment 1 shown in Figure 2, the mail monitor 
107-n and other devices will be explained. 
[0050] The mail sending host 109-n transfers mails 
including mail addressed to the mobile terminal 104-1 to 
the mail server 108-3. 

[0051] The mail monitor 107-3 periodically 
accesses the mail server 108-3 and checks whether 
new mails exist If there is a new mail, it generates iden- 
tifier information of the receiving mobile terminal 104-n 
based on its account information. If the new mail is 
addressed to the mobile terminal 104-1, for example, 
the' mail monitor 107-3 sends the new maO and the 



identifier information of the mobile terminal 104-1 to the 
push server 106-1. 

[0052] The push server 106-1, upon receiving the 
information to be delivered to the mobile terminal 1 04-1 , 
5 which is managed by the home radio server 101-1 
belonging to network 1, and the identifier information of 
the mobile terminal 104-1, it stores the information in 
the information accumulation section 112-1. 
[0053] Then, the push server 106-1 accesses the 
10 home radio server 101-1, and inquires about the IP 
address of the mobile radio 103-1, and obtains this 
information. Then, the push server 106-1 sends the 
identifier information of the mobile terminal 104-1 to the 
home radio server 101-1. The home radio server 101-1 
is references the table containing the addresses of the 
mobile radio 103-1 and the mobile terminal 104-1, and 
sends the IP addresses of the mobile radio correspond- 
ing to the identifier information to the push server 1 06-1 . 
[0054] Next, when the identifier information (2) 
20 described above is being used, the push server 106-1 
sends the information to be forwarded to the mobile ter- 
minal 104-1 to the radio server 101-2 using the IP 
address of the mobile radio 103-1 acquired. When the 
identifier information (1) or (3) is being used, information 
25 to be delivered to the mobile terminal 104-1 and the IP 
address of the mobHe terminal 104-1 are sent 
[0055] The radio server 102-2, upon receiving the 
information to be dejwered to the mobile terminal 104-1 
and if the IP address of the mobile terminal 104-1 is 
30 attached, immediately outputs such information to the 
mobile radio 103-1, which sends the information to the 
mobile terminal 104-1. In this case, it is assumed that 
there is a one- on-one correspondence between the 
mobile radio 103-1 and the mobile terminal 104-1 . 
35 [0056] In the above embodiment, there is one each 
of mobile radios 03^1; and mc^ 



the management of the home radio server 101-1 
belonging to network 1, however, rt is not necessary to 
limit the number and a plurality of mobile radios 103-1 
40 and mobile terminals 104-1 may be included, and the 
processing section 111-1 performs the processing 
steps describe above for each information to be deliv- 
ered to the mobile terminal 104-1 . 
[0057] According to this embodiment, because 
45 changes in formation stored in other function servers 
are detected and the difference in the information is 
sent to the push server 106-1, new information can be 
delivered immediately to the mobile terminal 104-1. 
[0058] Furthermore, information to be transferred is 
so formulated depending on the volume and the content of 
the stored information, and therefore, not only the traffic 
volume in the communication circuit is reduced but also 
information that is compatible with the memory capacity 
and display capability of the mobile terminal 104-1 can 
55 be delivered. 

[0059] Next, the operations of the push server 1 06- 
1 in Embodiment 2 shown in Figure 5 and other devices 
will be explained. In this application example, instead of 
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the mail sending host 109-n, a news distribution host 
1 10-n, as an example, is connected to the Internet. And, 
the news distribution host 1 10-n delivers news as distri- 
bution information to the mobile terminal 104-1. Here, it 
is assumed that the news distribution host 110-1 has 
the IP address of the push server 106-1 and is able to 
send data directly to the push server 1 06-1 . 
[0060] First, the news distribution host 1 1 0-n sends 
information such as news and the identifier information 
of the mobile terminal 104-1 directly to the push server 
106-1. Therv the push server 106-1 accumulates such 
information received in the information accumulation 
section 112-1. The subsequent steps are the same as 
those described in Embodiment 1. 
[0061] In this embodiment, distributed information 
from the original sender can be immediately sent to the 
mobile terminal 1 04-1 . 

[0062] Also, an application program for operating 
the push server of this invention and the information 
monitor may be recorded in a computer-readable 
recording medium, and the recorded programs may be 
executed by computer means to control the push server 
and the information monitor. 

[0063] ■ That is, this program enables the computer - 
means to execute a function to acquire address infor- 
mation from the home radio server that manages the 
mobile radio connected to the destination . terminals 
device, based on the identifier information accumulated- 
in the information accumulation section, as well as a 
function to transfer the delivered information to a radio 
server to which the destination terminal device is con- 
nected, according to the actore^ 
[00641 Also, this program enables computer means 
to execute a function to detect changes in the informa- ... 
tion accumulated in other function servers (for example, 
mail server); -aixHa- fu^ 

based on the volume and contents of the information, to 
be transferred to the push server of this invention. 
[0065] In the following, a terminal device and a 
computer server in Embodiment 3 will be explained with 
reference to the drawings. 

[0066] Figure 6 shows a block diagram of the over- 
all radio communication network system in Embodiment 
3. In this diagram, the reference numeral 201 relates to 
a broadcast terminal to build and dispatch information to 
be broadcast; 202 refers to a computer server (server 
hereinbelow) connected by a network 205; 203-1-4 are 
base station radios (base stations hereinbelow) con- 
nected to the server 202; 204-1-4 are mobile terminals 
for establishing radio communications with respective 
base stations 203-1-4. 

[0067] Here, four base stations 203-1 -4 are shown 
for one server 202 but more than five base stations may 
be connected. 

[0068] Also, one base station 203-1 corresponds to 
on mobile terminal 204-1 , but it is permissible to estab- 
lish communication to one base station 203 using more 
than two mobile terminals 204. 



[0069] Next, the operation to broadcast information 
from a broadcast terminal 1 will be explained with refer- 
ence to Figure 6. 

[0070] First, the operator prepares broadcast infor- 
s mation to be broadcast through the broadcast terminal 
1. 

[0071] The format for broadcast information buift in 
this case is shown in Figure 1 1 . As shown in this dia- 
gram, information to be broadcast is comprised by a 
10 header section and a plurality of pieces of information. 
In this case, it is supposed that the information is 
divided into four sections. 

[0072] The header section contains an identifier to 
show that the information is broadcast information, and 
75 network addresses for performing broadcasting and 
succeeding information 1-4 defining the information 
size. 

[0073] Also, information succeeding the header 
section is rarely required in full for the terminals receiv- 

20 ing the broadcast information, and therefore, the infor- 
mation is divided into a plurality of broadcast levels 
categorized by the nature of the receiver. In the example 
shown in Figure 1 1 , there are four levels. 

[0074] Categorized levels, indicate, the type of 

25 receiving terminals, and if an example is used to broad- 
cast information for emergency situations, the levels 

are: terminals belonging to individuals, (level 1); termi- 

nals belonging to serf governing bodies (level 2); termi-_ 

nais belonging to fire department (level 7); terminals 

30 belonging to police (level 15); and each level is identified 
by a broadcast level.nun*er.« i _.^^.™-^ ^ — ~-^.^ r 
[0075] Accordingly, the terminals receiving broad- 
cast information are classified into levels beforehand, 
and a level number is assigned according to the level 

35 (broadcast levels hereinbelow). 

=^"[0076] -—The broadcast levels-i^-are 1 assigrtecRo" 
information using number bits, as shown in Figure 11, 
and if the bit is [1], the terminal requires the information. 
In the example given in Figure 11, information 1 is 

40 assigned to the lowest bit, and the remaining ones are 
assigned successively and information 4 has the high- 
est bit. In this example, broadcast levels are expressed 
by 4 bits. 

[0077] For example, for those terminals requiring 
45 only information 1 , the lowest bit only is [1 ], and the level 
number is [1]. And, if the terminal requires all the infor- 
mation 1 -4, all the 4 bits are [1] so that the level number 
is [15]. If the terminal requires no information, the level 
number is [0], 

so [0078] Accordingly, when there are four information, 
16 levels of classification can be produced between the 
broadcast level numbers [0] and [15]. 
[0079] Also, when there are many pieces of infor- 
mation, similar level numbers can be produced by- 

55 increasing the number of bits. 

[0080] Broadcast information is built so that the 
information to be broadcast is divided into several 
groups according to level classification. 
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[0081] Next, broadcast terminal 1 broadcasts infor- 
mation to those terminal specified for broadcasting. 
[0082] In such a case, broadcast terminal 201 may 
be comprised by computer means having an I/O device 
and the like. 

[0083] Also, broadcast information may be divided 
for distribution, as shown in Figures 12A-12D by pro- 
viding a header section in individual irrformation 1-4. In 
such a case, the header section should have an identi- 
fier to indicate the contents of the information that fol- 
lows. 

[0084] Next, the operation of the server 202 in deliv- 
ering the broadcast information to mobile terminals 204- 
1~4 will be explained. 

[0085] Figure 7 shows a block diagram of the struc- 
ture of the server 202. Figure 9 shows a flowchart to 
shows the steps taken by the server 202. 
[0086] First the broadcast information receiving 
section 202a provided in the server 202 receives broad- 
cast information delivered from the broadcast terminal 
201 (step 201), and holds this broadcast irrformation in 
the broadcast information receiving section 202a. 
[0087] in this case, the broadcast information 
receiving section 202a judges whether the information 
received is broadcast information according to whether 
or nor the header section contains the identifier to indi- 
cate that the information sent is broadcast information. 
[0088] Continuing on, the broadcast information _ 
reconstruction section 202b reads the broadcast infor- 
mation stored in the broadcast information receiving 
section 202a. and at the same time, refers to the broad- . 
cast level defining section 202e and reconstructs the 
read information to match the broadcast levels of the 
mobile terminals 204-1-4 being connected thereto 
(step 202). 

[0089] Here; reconstruction refers-to a process of- 
constructing broadcast information by deleting from the 
received information such information not required by 
the mobile terminal 204 in reference to the broadcast 
level number so that the information is constructed 
using only the required information. 
[0090] Also, broadcast level numbers and commu- 
nication channels are defined in the broadcast level 
defining section 202e for the mobile terminals 204-1-4 
that are currently connected to the server 202. 
[0091] Next, the channel selection section 202c 
selects a channel to correspond to each mobile terminal 
204 in reference to the broadcast level defining section 
202e (step S203), and forwards the reconstructed 
broadcast information to the sending section 202d. 
[0092] Next, the sending section 202d sends broad- 
cast information received from the channel selection 
section to each mobile terminal 204-1-4 through the 
respective channels selected by the channel selection 
section 202c (step S204). v 
[0093] If the server 202 and the mobile terminals 
204-1-4 are communicating by packets, the channel 
selection section 202c may send the packets by con- 



verting the addresses of the receivers to the addresses 
of mobile terminals 204-1 -4. 

[0094] Accordingly, the server 202 receiving broad- 
cast information, built by classifying the broadcast irrfor- 
s mation into several information categories, reconstructs 
the broadcast information and sends only the required 
information to the mobile terminals 204 so that only the 
information necessary to respective mobile terminals 
204 are received. 
10 [0095] As explained above, according to this 
embodiment, broadcast information is built in the broad- 
cast terminaJ according to categorized levels of the 
receivers, and the built broadcast information is distrib- 
uted to specified networks, and therefore, the advan- 
is tage of the invention is that it is possible to broadcast 
categorized irrformation. 

[0096] Also, another advantage is that according to 
the broadcast levels of the terminals connected to the 
computer server, only the information necessary to the 
20 individual terminals can be received. 

[0097] Also, broadcast information can be delivered 
to the terminals that are mobile. 
[0098] Next, Embodiment 4 will be explained with 
reference to Figures 6, 8 and 10. 
25 [0099] Figure 8 shows a block diagram of a struc- 
ture of the mobile terminal 204. Figure 10 shows a flow- 
chart of the operation of the mobile terminal 204 shown 

inFigure8. ;._".„"_ -1 

[0100] The operation of the mobile terminal 204 will 
30 be 'explained with reference to Figures 8 and 10. 

[0101] First, as described earlier, broadcast „infor-_, 
mation is built by the broadcast information preparation 
terminal 201 and the information is broadcast within the 
network 5. Next, the server 202 receives the broadcast 
35 information and distributes the as-received information 
to-themobile tetrrfnate.:2»_4r.1^4r 



[0102] In the following explanation, action of the 
mobile terminals 204-1-4 are all the same, and there- 
fore, only the actions of the mobile terminal 204-1 will be 

40 explained. 

[0103] When the server 202 receives broadcast 
information, the broadcast information receiving section 
204a provided in the mobile terminals 204-1 receives 
this irrformation (step S21 1), and stores it in the broad- 

45 cast information receiving section 204a. 

[0104] At this time, the broadcast information 
receiving section 204a judges whether the information 
received is broadcast information according to whether 
or nor the header section contains the identifier to indi- 

50 cate that the information sent is broadcast information. 
[0105] Next, the broadcast information extraction 
section 204b reads the broadcast information stored in 
the broadcast information receiving section 204a, at the 
same time, in reference to the broadcast level defining 

55 section 204d, extracts only the information necessary to 
this mobile terminaJ 204-1 (step S21 2). 
[0106] At this time, because broadcast level of the 
mobile terminals 204-1 is defined in the broadcast level 
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defining section 204d, only the necessary information 
according to the broadcast level number is extracted 
from the broadcast information shown in Figure 11. 
[0107] Next, the broadcast information extraction 
section 204b displays the extracted information on a 
display section 204c (step S213). 
[0108] By so doing, only the information necessary 
to the mobile terminal 204-1 is displayed on the display 
section 204c provided in the mobile terminal 204-1. 
[0109] Accordingly, because only the necessary 
information- is- extracted from the received broadcast 
information and displayed, it is possible to eliminate 
information not needed by this mobile terminal 204-1. 
[0110] Also, because the judgment whether or not 
the information is necessary to the mobile terminal 204- 
1 is made according to the categorized levels of individ- 
ual mobile terminals 204, rt is possible to select broad- 
cast information to be receive by changing the 
classification method for distributing the broadcast infor- 
mation at the mobile terminals 204. 
[0111] Here, the explanation provided above 
relates to the case of radio communication provided by 
the mobile terminals 204, but the terminals to be con- 
nected to the server 202 may be a wired type. Further,., 
the structure shown in Figure 8 can be adopted to wired 
terminals. 

[0112] Also, the terminals having- the structure . 
shown in Figure 8 may be a type that is connected- 
directly to the network 5. 

[0113] Also, broadcast information is not limited to 
text data, voice data and signals having special mean-- 
ing.may be included, in such a case, the display section 
204c shown in Figure 8 may be replaced with a speaker 
to reproduce the voice or warning device to sound warn- 
ing upon receiving the signal. _ 

[01 1 4] Also, anapplication program tolaectrte the- 
steps shown in Figures 9, 10 may be recorded on a 
computer-readable recording medium, and the 
recorded program may be read by computer means to 
execute the process of classifying the broadcast infor- 
mation. 

[011 5] That is, a broadcast information display pro- 
gram recorded on a computer-readable recording 
medium containing an application program to provide 
broadcast information display enables the computer 
means to execute a function to receive broadcast infor- 
mation distributed, a function for extracting only the 
information necessary to a terminal device from the 
received broadcast information in reference to a broad- 
cast level defining section that defines categorized con- 
tents, and a function for displaying only the information 
extracted from the broadcast information. 
[0116] Also, a broadcast information distribution 
program recorded on a computer-readable recording 
medium containing an application program to provide 
broadcast information distribution enables the computer 
means to execute a function to receive broadcast infor- 
mation broadcast to the network that is connected to the 



computer server, a function to reconstruct the received 
broadcast information in reference to the broadcast 
level defining section that defines categories) and a 
function for sending reconstructed broadcast irrforma- 
5 tion to a terminal device connected to the computer 
server. 

[01 17] Also, it is further preferable to combine vari- 
ous devices employed in Embodiments 1-4. Such com- 
binations would be even more useful in emergency and 
10 disaster situations. 

[0118] For example, police, fire fighters, serf-gov- 
erning bodies and individuals are classified beforehand, 
and a mailing message is built at the time of a disaster. 
Then, the classifications are organized so that the 
75 police will receive all messages, self-governing bodies 
will receive only messages directed to themselves and 
to individuals, and individual citizens can receive only 
messages directed to individuals. Such categorized 
messages are sent to the computer server. The compu- 
20 ter server sends the messages to the receiving mobile 
terminals (terminal devices), but the mobile terminals 
themselves select messages to be received according 
to the broadcast levels numbers. By arranging the sys- 
tem in this manner, it will be possible to reduce the trafr 
25 fic volumes in the backbone side during the disaster 
situation in the wired networks and radio networks 

under the management of radio servers, in addition to 

_ disaster situations, the system can also be used in gen- 
eral for distributing news. 
30 [0119] In the following, Embodiment 5 will be 

explained with reference to the drawings."- --— — 

[0120] . First, an overall configuration of the commu- 
nication network that includes a network address con- 
version device in Embodiment 5 is shown in Figure 13... 
35 In this diagram, 301 refers to a host server that provides 
■ a push-type "information the 
Internet 302 to specified clients. Also, this host server 
301 has an Internet IP address (referred to as IP in the 
diagram, and hereinafter) [212.20.20.20]. 303 refers to 
40 a router and controls the transmission paths of data for- 
warded from the Internet or data sent from a LAN, to be 
described later, to their respective destination nodes. 
[0121] 304 refers to a LAN, and each node of the 
LAN is identified by an IP address (termed local 
45 address) [1 72. 1 6.X.XJ where X represent a value dedi- 
cated to each node. 305 is a server for the LAN 304 
(referred to as the LAN server hereinbelow) and pro- 
vides communication control and other services for cli- 
ents within the LAN 4 through the Internet 302 to 
so interact with servers of other networks connected to the 
Internet 302. 

[0122] Also, this LAN server 305 has a network 
address conversion device (to be described later) for 
providing push-type services from the host server 301 
55 to the clients 306 or 307 within the LAN 304 through the 
Internet 302. Further, the LAN server 305 has an IP 
address [202.10.10.10] and a local IP address 
[172.16.10.10] (referred to as LIP hereinbelow). 
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[0123] 306, 307 are clients within the LAN 304, and 
each is given only one IP address, which is 
[172.16.10.98] and [172.16.10.99], respectively. Also, 
the data header provided by the communication net- 
works having the configuration described above i 
includes Internet or local IP addresses of the receiver 
and the original sender. 

[0124] Next, the network address conversion device 
provided in the LAN server 305 will be explained with 
reference to Figure 14. In this diagram, 310 is an 
input/output section (I/O), and receives data sent from 
Internet 302 or LAN 304, and sends the received data to 
Internet 302 or LAN 304 in accordance with the IP 
addresses included in the received data. 31 1 refers to 
data analysis section, and analyzes the original sender, 
receiver and contents of the data received in the I/O 
section 310, and judges whether the received data is an 
Internet IP address allocation request (referred to as 
allocation request signal hereinbelcw) sent from the 
Internet 302. 

[01 25] Here, the allocation request signal is a signal 
from the external host (host server 301 in this case), 
providing a push-type services, requesting the local net- 
work server (LAN server 305 in this case) to assign an 
Internet IP address to the client to whom information is 
to be supplied. The allocation request signal contains at 
least <- an identifier information to indicate it is or is not 
an allocation signal (referred to as allocation request 
identifier hereinbelow) and t information (local IP 
address in this case) to identify the client (client 306 or 
307 in this case) to whom the external host is attempting 
to provide a service. 

[0126] By this step, the data analysis section 311 
judges whether the data received in the I/O section 310 
from Internet 302 is an allocation request signal accord- 
ing to the presence or absence of the allocationrtequestz 
identifier. 

[0127] 312 refers to an IP address allocation sec- 
tion, and pre-stores a plurality of Internet IP addresses 
assigned to LAN 304, and, if the data analysis section 

311 judges that that an allocation request signal has 
been received, selects one Internet IP address from a 
lot of currently unused Internet IP address of the pre- 
stored internet IP addresses, and allocates it to the cli- 
ent requesting the allocation of Internet IP address. 
[0128] 313 refers to a conversion table preparation 
section, and has an address conversion table correlat- 
ing the local IP address of the client who requested an 
Internet IP address and the Internet IP address allo- 
cated to the client And, each time an Internet IP 
address is assigned by the IP address allocation section 

312 to a client requesting an allocation of an Internet IP 
address, this Internet IP address assigned to the client 
is correlated to the local IP address of the client and 
added to the address conversion table. 
[0129] 31 4 refers to an address conversion section 
and, in response to the request from the external host 
for an allocation request, when a corresponding new IP 



address is added to the address conversion table in the 
address conversion table preparation section 313, the 
Internet IP address allocated to the client requesting an 
allocation is sent to the external host that generated the 
s allocation request signal by way of the I/O section 310. 
[01 30] Also, if the data analysis section 31 1 judges 
that the data received in the I/O section 310 from the 
Internet 302 is not an allocation request signal, the 
address conversion section 314 references tine address 
10 conversion table, and converts the destination Internet 
IP address contained in the data sent from the external 
host to the local IP address of the client to whom the 
information is to be sent. And. the data sent from the 
external host is sent to the client having the converted 
is local address along with the Internet IP address of the 
external host as the original sender. 
[0131] Next, the operations of the various sections 
in the communication network system described above, 
when the host server 301 shown in Figure 13 performs 
20 a push-type service to the client 306, will be explained, 
with reference to the flowchart shown in Figure 15. The 
flowcharts shown in Figure 15 (a) and 15 (b) and 15 (c) 
refer, respectively, to the actions of the host computer 1 
and LAN server 305 and client 306. The dotted arrows 
25 in the drawing refer to flow paths of data. 

[0132] First, in the case of the host server 301 pre- 
senting information to client 306, in step Sa1 shown in 
Figure 1 5 (a), an allocation request signal is sent to LAN 
server 305 requesting to allocate an Internet IP address 
30 to client 306. And, the data analysis section 11 in the 
LAN server 305 receiving this request signal, in step 
r Sb1 in Figure 15 (b), first analyzes the received signal. 
[0133] Then, it proceeds to step Sb2, and if 'it is 
judged that the received signal is an allocation request 
35 signal, the result is Yes, and it proceeds to step Sb3. On 
— — t he other hand, if-it isjud^ecL to^be . notran: allocation:,: 
request signal, the result is No, and it proceeds to step 
Sb5. In this example, it is assumed that an allocation 
request signal is received so that the result is Yes, and it 
40 proceeds to step Sb3. 

[0134] Next, in step Sb3, the IP address allocation 
section 312 selects an Internet IP address that is not 
currently in use from the pre-stored Internet IP 
addresses, and allocates H to client 306. By so doing, 
45 the address conversion table preparation section 313 
correlates the local IP address of client 306 with the 
Internet IP address allocated by the IP address alloca- 
tion section 312, and stores them in the address conver- 
sion table. 

so [0135] Then, when the new corresponding IP 
address is added to the address conversion table in the 
address conversion table preparation section 313, it 
proceeds to step Sb4, and the address conversion sec- 
tion 314 sends the Internet IP address allocated to di- 
ss ent 306 to the original sender, host server 301 . 

[0136] Accordingly, when the host server 301 
receives the Internet IP address allocated to client 306 
from the LAN server 305, it proceeds to step Sa2 shown 
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in Figure 15 (a), and sends the data to be presented to 
client 306 to the Internet IP address received. 
10137] Then, when the data is received by LAN 
server 305, the data received by the data analysis sec- 
tion 11 is analyzed in step Sb1 shown in Figure 15 (b), 
and rt is judged that the data is not an allocation request 
signal in step Sb2, and it proceeds to step Sb5. 
[0138] In step Sb5, the address conversion section 
314 converts the Internet IP address contained in the 
received data analyzed by the data analysis section 313 
to the local IP address-of the client 308, according to the 
address conversion table in the address conversion 
table preparation section 313. 

[0139] Next, it proceeds to step Sb6, and the 
address conversion section 314 sends the data sent 
from the host server 301 to the converted local IP 
address, that is, to client 306 by way of the I/O section 
310. Accordingly, in step Sc1 shown In Figure 15 (c) t cli- 
ent 306 receives the data presented by the host server 
301. 

[0140] Here, the example described above related 
to the case of the host server 301 presenting informa- 
tion to the client 306, client 307 or other not-indicted cli- 
ents managed by LAN server 305 may also receive- 
information by performing similar operations. . . 
[0141] ; . Also, in the communication network system 
describe above, conversely, if . an. access request, is _ 
rnade from the side of client 306 or_307 to the external- 
host server (that is, host servers other than the host 
server having an IP address [172.16. X.X]), the network 
address conversion section in the LAN server 305 may- 
be used' to provide a process simitar to conventional 
NAT. In this case, the data analysis section 311 ana- 
lyzes the data received by way of the I/O section 310, 
and confirms that the signal is an access signal from cli- 
ent in the LAN to the host 'cdmp^'eY*acco}ding~to~thB- 
destination IP address and the original sender IP 
address included in the data. 

[0142] Accordingly, the address allocation section 
312 allocates an Internet IP address to the client 
requesting access, and prepares its address conversion 
table in the address conversion table preparation sec- 
tion 313. The address conversion section 314 converts 
the original sender IP address included in the data sent 
from the dient to the Internet IP address allocated by 
the IP address allocation section 312, and sends rt to 
the host server that is being requested. 
[0143] Subsequently, regarding the data sent from 
the host computer to the client, the destination IP 
address is converted, in reference the address conver- 
sion table, to the local IP address in the address conver- 
sion section 314, and, regarding the data sent from the 
client to the host server, the original sender IP address 
is converted to the allocated Internet IP address, 
thereby enabling the two to communicate with each 
other. 

[0144] Accordingly, in Embodiment 5, a sewer man- 
aging the local network allocates an Internet IP 



address, in response to an allocation request made 
from an externa! host, to the client to whom the external 
host is attempting to present information, then, the 
address conversion table is built, and the allocated 

s Internet IP address is sent to the external host 

[0145] Subsequently, the external host sends the 
data to the notified IP address, and in the meantime, the 
sewer converts the Internet IP address received to the 
local IP address of the dient, in reference to the address 

10 conversion table, and sends the data sent by the exter- 
nal host. This procedure enables a push-type informa- 
tion distribution service to be provided to the client 
within a local network who does not have an Internet IP 
address. 

is [01 46] Here, it is further preferable that the external 
host be a push-type function sewer described in 
Embodiment 1 . 

[0147] Next Embodiment 6 will be explained with 
reference to Figures 16 and 17. 

20 [01 48] Figure 1 6 shows a configuration of the radio 
communication network system having a network 
address conversion device of this embodiment. In this 
diagram, those parts that are the same as those in the 

._. communication network system shown in Figure 13 are 

25 : given identical reference numerals, and their explana- ■ 
tions are omitted. The points of difference between the 

two systems shown in Figures 13 and.16 are as follows. 

[0149] - First, 321-1-321-3 are radio servers corn 

nected to a router 303, and each sewer manages 

30 respective subnetworks 320-1-320-3. Also, each radio 

— — sewer has an Internet IP address and a local-IP address - 
in the subnetwork under its management 322-1-322-3 
are base station radios and are connected to respective 

. . radio sewers 321-1-321-3. In this case, to simplify the 

35 diagram in Figure 16, one base station radio is shown 

===fbrdne'rab3oVe^ 

may be connected to one radio sewer. 
[0150] 323 refers to a mobile terminal, and is con- 
nected by radio to one of the base station radios 322-1- 

40 322-3, and communicates with the radio sewers 321- 
1-321-3. Here, in Figure 16, only one mobile terminal 
323 is shown, but in practice, a plurality of mobile termi- 
nals will be operating concurrently. Therefore, clients 
within the subnetworks 320-1-320-3 are represented 

45 by the plurality of mobile terminals operating in the com- 
munication regions of the subnetworks 322-1-322-3. 
[0151] Each mobile terminal belongs to a given 
radio server (referred to as a home radio server herein- 
below), and each radio server constantly monitors the 

so current locations of mobile terminals operating inside its 
own managing district For example, if the home radio 
server of the mobile terminal 323 is radio server 321 -1 , 
when the mobile terminal 323 moves from the operating 
district of the base station radio 322-1 into the operating 

55 district of the base station radio 322-2, the mobile termi- 
nal 323 sends a dedicated identifier number assigned to 
its own terminal and the IP address of the home radio 
server (radio server 321-1) to the radio server 321-2 by 
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way of the base station radio 322-2 for registration 
authentication. 

[0152] Then, the radio server 321-2, responding to 
the registration authentication action, selects and send 
a suitable IP address to be assigned to the mobile ter- s 
mina! 323 and gives an IP address within the subnet- 
work 320*2, which is its own managing district to the 
mobile terminal 323. 

[0153] The radio server 321-2 judges whether the 
identifier number received in the registration authentica- 10 
tion action is an identifier number of a mobile terminal 
that belongs to one of its own mobile terminals. If it is 
judged that the mobile terminal is not one of its own, the 
identifier number of the mobile terminal 323 received 
during the registration authentication action is sent to is 
the IP address of the home radio server (radio server 
321-1, in this case) of the mobile terminal 323 via the 
Internet 302. 

[0154] When the radio server 321-1 receives this 
identifier number, the received identifier number is cor- 20 
related with the IP addresses of the original sender, 
which is radio server 321 -2, and stored. By so doing, the 
current location of the mobile terminal 323 (operating 
district of the base station radio 322-2) is derived. For 
example, each radio server may be provided with a cur- 25 
rent location memory section, so that the identifier num- 
bers of all the mobile terminals belonging to itself can be 
correlated with the current Internet IP addresses of the 
radio servers and storing the results in the current loca- 
tion memory section for the mobile terminals, thereby so 

making it possible to derive the current locations of all 

the mobile terminals under its own management. 
[0155] Next, the structure of the network address 
conversion device which is provided in each of the radio 
servers 321-1 -321 -3 will be explained with reference to ss 
Figure 17. In this diagram, those parts that are identica! 
to those in the network address conversion device 
shown in Figure 14 are given the same reference 
numerals, and their explanations are omitted. The differ- 
ence between the network address conversion device 40 
of this embocfiment and that shown in Figure 14 is that 
in addition to judging the data receiving in the data anal- 
ysis section 31 1 is an allocation request signal, it judges 
whether the signal is a location identifier (for this rea- 
son, the reference numeral is 311*). 45 
[0156] The location identifier mentioned above is a 
signal output by the host server 301 to inquire the cur- 
rent location of a mobile terminal which is the intended 
receiver of information, and includes at least «- an iden- 
tifying number to indicate that it is a current location so 
inquiring signal (referred to as the location identifier) 
and t an identifier number of the intended receiving 
mobile terminal (a number different from the IP address, 
and is dedicated to each mobile terminal). 
[0157] Also, in the network address conversion ss 
device in this embodiment has a current location search 
section 315 for searching through the current location 
memory section for the mobile terminals (325 in Figure 



1 7) described above, so that when the received data in 
the data analysis section 31V is a location identifier, 
according to the identifier signal contained in the loca- 
tion identifier, an Internet IP address correlated and 
stored is sent to the host server by way of the I/O sec- 
tion 310. 

[0158] In the radio communication network system 
described above, actions of the various sections in pro- 
viding push-type information distribution from the host 
server 301 connected to the Internet 2 to the mobile ter- 
minal shown in Figure 16 will be explained with refer* 
ence to the flowcharts shown in Figures 18 (a), (b), (c), 
(d) which respectively relate to the radio server 321-1 
(the home radio server of the mobile terminal 323, host 
server 301), radio server 321-2, and mobile terminal 
323. The dotted arrows refer to flow paths of various 
data. 

[0159] First, when the host server 301 wishes to 
deliver data to the mobile terminal 323, it outputs a loca- 
tion identifier in step Sd1 shown in Figure 18 to the radio 
server 321-1 which is the home radio server of the 
mobile terminal 323. The data received in the data anal- 
ysis section 31 1 1 is analyzed in the radio server 321-1 in 
step Se1 shown in Figure 18 (a). 
[0160] It proceeds to step Se2, and it is judged 
whether the received signal is a location identifier. If it is 
judged that the received signal is a location identifier, 
the result is Yes, and it proceeds to step Se3. In this _ 
~ case, radio server 321-1 has received a location identi- 
fier, so the result is Yes, and it proceeds to step Se3. 
Here, if the signal is judged to be not allocation identifier ^ 
in step Se2, the next processing step will be described 
later 

[0161] Upon proceeding to step Se3 f the current 
location search section 315 searches through the 
=moMe terminabcurrert^^ 



according to the identification signal included in the 
location identifier. Then, H proceeds to step Se4, and 
the current location search section 315 detects an Inter- 
net IP address corresponding to the identification signal 
(the Internet IP address of the radio server 321-2 in this 
case) included in the location identifier, which is sent to 
the host server 301 by way of the I/O section 310. 
[01 62] Then, it proceeds to step Sd2 shown in Fig- 
ure 18 (b), and the host server 301 sends an allocation 
request signal to the radio server 321 -2 managing the 
subnetwork 320-2 to issue an Internet IP address to the 
mobile terminal 323. And, the radio servers 321-2 
receiving this allocation request signal first analyzes the 
data received using the data analysis section 311* in 
step Sf1 shown in Figure 18(c). 
[01 63] It proceeds to step Sf2, and if it is judged that 
the data received is a location identifier, the result is 
Yes, it performs the steps subsequent to step Se3 
described earlier, and if rt is judged that the data 
received is not a location identifier, the result is No, and 
it proceeds to step Sf3. Also, if it is judged that the data 
is not a location identifier, it performs the steps subse- 
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quent to step Se shown in Figure 18 (a). 
[0164] Here, the process performed in the radio 
servers 321-1-321-3 is identical in all the servers, for 
example, the procedures in the steps Se1 , Se2 shown 
in Figure 1 8 (a) are identical to the steps Sf 1 , Sf2 shown s 
in Figure 18 (c). Therefore, if the judgment result in step 
Sf2 in the radio server 321-2 is Yes, the steps subse- 
quent to step Se3 shown in Figure 1 8 (a) are performed. 
Also, if the judgment result in step Se2 in the radio 
server 321-1 is No, the steps subsequent to step Sf3, to 
which will be described below, are performed. 
[0165] In step Sf2, if it is judged that the received 
data is not a location identifier, it proceeds to step Sf3, 
and it is judged whether the received signal is an alloca- 
tion request signal. Then, if it is judged that the received 15 
data is an allocation request signal, the result is Yes, 
and it proceeds to step Sf4. On the other hand, if it is 
judged that the received signal is not an allocation 
request signal, the result is No, and it proceeds to step 
Sf6. In this case, the radio servers 321-2 had received 20 
an allocation request signal, the result is Yes, and it pro- 
ceeds to step Sf4. 

[01 66] In step Sf 4, the IP address allocation section 
312 selects one address from the not-in-use Internet IP 
addresses, allocates this sei ected address to the mobil e 2s 
terminal 326. Accordingly, the address conversion table . 

preparation section 313 correlates the IP address of the 1 

mobile terminal 323 and the allocated Internet IP 
address assigned by the Internet IP address allocation 
section 312 and stores the result in the address conver- 30 
sion table. 

[01671 When the new IP address is added to the 
address conversion table in the address conversion 
table preparation section 313, "rt proceeds to step Sf5, 
and the address conversion section 31 4 sends the alio- 35 
cated Internet IP address to the original sender of the 
allocation request signal, which is the host server 301. 
[0168] Accordingly, the host sewer 301 receives the 
Internet IP address allocated to the mobile terminal 323 
from the radio sewer 321-2, then it proceeds to step 40 
Sd3, and the host sewer 301 sends the data to the 
mobile terminal 323 at the Internet IP address received. 
[01 69] Then, when the radio sewers 321 -2 receives 
this data, the data analysis section 31V analyzes the 
data received in step Sf1 shown in Figure 18 (c). In this 45 
case, the data received by the radio sewers 321-2 is 
neither a location identifier nor allocation request signal, 
and the results of judgment in steps Sf2 and Sf3 are 
both No, 

[0170] Accordingly, it proceeds to step Sf6, and the so 
address conversion section 314 converts the destina- 
tion Internet IP address included in the received data 
analyzed by the data analysis section 311 to the IP 
address of the mobile terminal 323 according to the 
address conversion table in the address conversion ss 
table preparation section 313. 

[0171] Next, it proceeds to step Sf7, the address 
conversion section 314 sends the data sent from the 



host server 301 to the converted local IP address, that 
is, to the mobile terminal 323, by way of the I/O section 
310 and the base station radio 322-2. Accordingly, the 
mobile terminal 323 receives data presented by the host 
sewer 301. 

[0172] Further, even when the mobile terminal 323 
moves from the operating district of the base station 
radio 322-2 to the operating district of the base station 
radio 322-3, the radio server 321-1 will be able to derive 
the current location of the mobile terminal 323 when it 
performs a registration authentication action within the 
operating district of base station radio 322-2. Then, 
when the radio server 323-3, which manages the sub- 
network 320-3, performs the process shown in Figure 
18 (c), the host server 301 is able to provide push-type 
information distribution services to the mobile terminal 
323. 

[0173] Also, when the mobile terminal 323 belongs 
to a subnetwork 320-1 managed by the radio server 
321-1 (home radio server of the mobile terminal 323), 
the radio server 321-1 would first perform the steps 
Se1, Se2 shown in Figure 18 (a), and then performs the 
steps subsequent to step Sf3 shown in Figure 18 (c), 
therefore, as in the case described above, the host 
server 301 can provide push-type information distribu- 
tion services to the mobile terminal 323. 
. [01 74] Also, the network address conversion func- 
tion described in Embodiments 5, 6 may be realized by 
providing independent components for the configura- 
tions shown in Figure 14 or 17 in regions outside of the 
LAN server 305 or radio servers 321-1-321 -3. 
[0175] Further, an application program to execute 
the steps shown in Figure 15 (b) or Figure 18 (a), (c) 
may be recorded on a computer-readable recording 
medium, and the recorded program may be execute by 
computer means to carry out the processes described 
above 

[0176] That is, a network address conversion pro- 
gram, for converting a destination address of received 
data, recorded on a computer-readable recording 
medium containing an application program to provide 
network address conversions may be enabled by com- 
puter means to execute: 

a function to receive data to be exchanged between 
an external host server and a client and to analyze 
the received data for its type, original sender and 
destination; and when a result of analysis indicates 
that the received data is an allocation request sig- 
nal, 

a function to allocate an address selected from a 
plurality of pre-stored Internet IP addresses to a cli- 
ent requesting an Internet IP address allocation by 
means of the allocation request signal, when the 
analysis result indicates that the received data is an 
Internet IP address allocation signal from an exter- 
nal host server; 

a function to prepare and store an address conver- 
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sion table, for each allocation of an Internet IP 
address to each client, correlating the Internet IP 
address allocated to a client and an address of that 
client in a local network; and 
a function to send the allocated Internet IP address 
to the original sender of the Internet IP address 
request signal, and. if it is judged from the result of 
analysis that the received data is to be sent to the 
Internet IP address allocated to the client to con- 
vert the Internet IP address of the client to an 
address within the local network of the client corre- 
sponding to the internet IP address, in reference to 
the address conversion table for each allocation of 
each Internet IP address to the client 

[01771 Also, the network address conversion pro- 
gram may be executed by computer means so that a 
system having a plurality of subnetworks each subnet- 
work having at least one mobile terminal and a radio 
server connected to the mobile terminal by radio com- 
munication, where the mobile terminal is permitted to 
move freely among the subnetworks, and each radio 
server stores and manages Internet IP addresses of 
radio servers managing respective subnetworks in 
which mobile terminals are currently operating, and the 
network address conversion program converts an 
address included in data exchanged between the 
mobile„ terminate and frj^externai host server con- 
nected to the Internet, and the network address conver- 
sion program responds to each radio server, and has a 
function to receive a location identrfiw regarding a spe- 
cific mobile terminal from the external host server and to 
notify to the host server an Internet IP address of a spe- 
cific subnetwork that is currently managing the specific 
mobile terminal; a function to allocate an Internet IP 
address to the: specific mobile,.terminaldn response to 
an address allocation request signal from the external 
host server and to notify the allocated Internet IP 
address to the external host server; and, in response to 
the external host server sending data addressed to the 
notified Internet IP address, a function to convert the 
Internet IP address of the received data into an address 
of a subnetwork in which the mobile terminal is currently 
operating. 

[0178] And, the network address conversion pro- 
gram executes a function to receive data to be 
exchanged between an external host server and a client 
and to analyze the received data for its type, original 
sender and destination; and when analysis result indi- 
cates that the received data relates to a location identi- 
fier, a function for a responding radio server to search 
through Internet IP addresses of mobile terminals 
stored in the racfio server and of radio servers currently 
managing subnetworks in which mobile terminals are 
operating, to find an Internet IP address of a radio 
server currently managing the mobile terminal, and to 
send a searched Internet IP address to the original 
sender of the location identifier; and when analysis 



result indicates that the received data relates to an 
Internet IP address allocation signal from the external 
host server, a function to allocate an Internet IP address 
selected from a plurality of pre-stored Internet IP 
5 addresses to the mobile terminal requesting an Internet 
IP address by means of the Internet address allocation 
signal; a function to prepare and store an Internet IP 
address conversion table, for each allocation of an Inter- 
net IP address to each mobile terminal, correlating the 
io Internet IP address allocated to a mobile terminal and 
an address of that mobile terminal in a subnetwork; and 
a function to send the allocated Internet IP address, for 
each allocation of an Internet IP address to a mobile ter- 
minal, to the original sender of the Internet IP address 
is request signal, and, if it is judged from the result of anal- 
ysis that the received data is to be sent to the Internet IP 
address allocated to the mobile terminal, to convert the 
Internet IP address which is the destination address of 
the data to an address of the mobile terminal within the 
20 local network corresponding to the Internet IP address, 
in reference to the address conversion tab) a 
[0179] As described above, according to Embodi- 
ments 5 and 6, the push-type information distribution 
service can be provided even in a radio communication 
25 system in which a plurality of clients including mobile 
terminals are permitted to move freely from one operat- 
ing district to another operating district 
[0180] The functions of the network address con- 
version device in Embodiments 5, 6 are used when 
30 sending a message from some network to other private 
network operating on the internet protocol address sys- 
:: tem anc | destination IP address may not be known to 
the sender so that the network address conversion 
device may be used instead to notify the sender of the 
35 destination IP address of tine receiver. 
— l_. [0181] ^^Therefore, it is further preferable to combine 
various devices employed in Embodiments 1, 2 with 
those in Embodiment 6. 

[01 82] An example of such combinations is to place 
40 the network address conversion device between the 
router 105-2 and the internal network as shown in Fig- 
ure 2. 

[01 83] In such a case, when the mail monitor 1 07-3 
is sending a message (mail), it passes through the net- 

4s work address conversion device, and is forwarded to th e 
mobile terminal 103-1 according to the process demon- 
strated in Embodiment 6. Accordingly, it is possible to 
provide the push-type information distribution to a net- 
work such as intranet, which is based on private 

so addresses, 

[0184] In the following, Embodiment 7 will be pre- 
sented with reference to the drawings. 
[0185] Figure 20 shows an application example 
based on the radio sewer of Embodiment 7. In this 

55 embodiment, two networks n (n=1, 2) are connected to 
the Internet through routers 407-n (n=1, 2). The radio 
sewers 401 -n (n=1 , 2) according to this embodiment are 
disposed in and connected to the networks n (n=1 , 2). In 
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each network n (n=1 , 2), various function servers are 
connected such as DNS servers 404-n (n»1 , 2), HTT 
sewers 405-n (n=1, 2), FTP servers 405-n (n=1, 2). In 
this embodiment, function sewers relate to these serv- 
ers. The mobile terminals 403-1 belongs to network 1, 
and communicates by radio signals with the radio server 
through the base station radio 402-1. The diagram 
shows a situation in which the mobile terminal 403-2 
belonging to network 2 has moved into the operating 
district of network t and is connected to the radio server 
401 -1 . In this case, two networks 1 . 2 are shown, but is 
not necessary to limit to two. Also, it is not necessary to 
limit the number and types of mobile terminals 403-n 
(n=1, 2) and various servers. 

[0188] Figure 1 9 shows a block diagram of the radio 
server of this embodiment In this embodiment, a plural- 
ity of radio servers 401 -n (n=1 , 2,...) are assumed to be 
connected to the Internet. Also, the communication pro- 
tocol is assumed to be TCP/IP, but it is not necessary to 
limit to this protocol. 

[0187] The radio server 401 -n in this embodiment is 
comprised by: a registration authentication section 414- 
n; a processing section 411-n having an address con- 
version section 416-n; a memory section 412-n includ- 
ing an address conversion table; an I/O section 413-n 
connect to the Internet and a base station radio 402-n 

for exchanging data. , .... _^_-_-t 

[0188] The registration authentication section 414- - 
n, in response to a registration authentication request 
sent from the mobile terminal 403-n to connect to the 
radio server 401 -n, judges whether or not the mobile 
terminal 403^ belongs to its own network or to another 
network If it is judged that ft belongs to another net- 
work, the registration authentication section 414-n fur- 
ther: 

(1) requests IP address of the mobile terminal 403- 
n and IP addresses and port numbers of various 
servers such as HTTP server, DNS server, and mail 
server from another radio server 401 -n' to which the 
mobile terminal 403-n belongs (referred to as the 
home radio server hereinbelow), when the mobile 
terminal 403-n itself does not have its own IP 
address and IP addresses and port numbers of var- 
ious function servers and receives such data. 

(2) when the mobile terminal 403-n has its own IP 
address and IP addresses and port numbers of var- 
ious function servers, it receives IP address of the 
mobile terminal 403-n and IP addresses and port 
numbers of various servers such as HTTP server, 
DNS server, and mail server from the mobile termi- 
nal 403-n. 

[0189] The conversion table preparation section 
415-n prepares an address conversion table, based on 
the data received from home radio server 401-n* or the 
mobile terminal device 403-n in the registration authen- 



tication section 414-n. This address conversion table 
correlates IP addresses of various servers in another 
network to which a home radio server belongs with the 
IP addresses of various servers in its own network, 
s thereby correlating its own network and the IP 
addresses of the mobile terminals 403-n operating in 
other networks. 

[0190] The address conversion section 416-n 
responds to service requests from the mobile terminal 

10 403-n to various servers, when a mobile terminal does 
not belong to its own network, and converts IP 
addresses and port numbers of various servers and the 
mobile terminal 403-n so that they may correspond with 
those in the own network by referencing an address 

is conversion table. H thus enables the mobile terminaJ 
403-n to access various serves within its own network 
[01 91 ] Here, it is assumed that each network n has 
at least one radio server 401 -n. 
[0192] Also, the processing section 411-n is conrv 

20 prised by at least one CPU (central processing unit) and 
its functions are realized by loading into memory and 
executing a program (not-shown) to realize each func- 
tion in the processing section 411-n. Here, the memory 
section 412 is comprised by a non-volatile recording 

25 device such as EEPROM (electrical erasable read only 
memory), hard disc, opto-magnetic disc and the like. 

— [0193] -Next, the operation of the mobile terminal 

403-2 comprised by a combination of the radio server 

410-1 having the structure described in this embodi- 

30 ment and the mobile radio and mobile terminal will be 
explained with reference to Figures 20 and 21. Figure- 
21 shows a flowchart of the radio server 401 -n (n=1, 2, 
...). 

[01 94] Here, the mobile terminal 403-2 is managed 
35 by the home radio server 401 -2. Also, it is assumed that 
— I/O "device, display device (neither is shcw)~as"periph- 
eral devices or adjunct devices are connected to the 
mobile terminal 403-2. Here, I/O device refers to input 
devices such as keyboard, mouse and touch panel. Dis- 
40 play device refers to CRT (cathode ray tube) and liquid 
crystal display devices, 

[0195] First, the mobile terminal 403-2 accesses 
the radio server 401-1 by radio signals by way of the 
base station radio 402-1 to perform a registration 

45 authentication request accompanied by its registration 
authentication information, and the radio server 401-1 
receives this request (step S401). At this time, the 
mobile terminal 403-2 does not recognize to which net- 
work it is accessing. Here, registration authentication 

so information including a dedicated uniquely-defined 
identifier and the like assigned to the mobile terminal 
403-2 may be sent 

[0196] The radio server 401-1, upon receiving the 
registration authentication information from the mobile 
55 terminal 403-2, the registration authentication section 
414-1 judges, based on this registration authentication 
information, whether or not the mobile terminal 403-2 
belongs to its own network (that is, whether it is under 
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the management of the radio server 401-1) (step S402). 
Here, it is assumed that each radio server has some 
network- related information (IP address, port number 
and the like of the radio servers 401-n (n-1, 2, ...) 
belonging to each network) corresponding to the identi- 
fication for each mobile terminal 
[01971 Because the mobile terminal 403-2 belongs 
to network 2, the registration authentication section 
414-1 judges that it does not belong to its own network, 
and deduces from the network-related information that 
the mobile terminal 403-2 belongs to network 2 (step 
S403). 

[0198] Then, the registration authentication section 
414-1 accesses the home radio server 401-2 and 
receives registration authentication information for the 
mobile terminal 403-2 and IP address and further IP 
addresses and port numbers of various sewers belong- 
ing to the network 2 (step S404). 
[0199] The registration authentication section 414-1 
performs registration authentication using the registra- 
tion authentication information of the mobile terminal 
403-2 obtained from the home radio sewer 401-2 (step 

5405) . When the registration authentication process 
verifies that the access by the mobile terminal 403-2 is 
proper, a connection between the mobile terminal 403- 
2 and the radio sewer 401-1 is established. The regis- 
tration authentication process carried out here is deter- 
mined separately. One example is to perform the 
process by using the dedicated identifier of the mobile 
terminal 403-n included in the registration authentica- 
tion information. . .„..,_.. _ 
[0200] Next, the address conversion section 416-1 
correlating the IP address of the mobile terminal 403-2 
received from the home radio sewer 401-2 and the IP 
addresses and port numbers of various servers such as 
DNS server,: ^HTP.i server^HT7!Piserverzanctthe; Jike- 
belonging to network 2 with the IP addresses and port 
number of corresponding servers in network 1 (step 

5406) . Here, an example of the address conversion 
table is shown in Figure 22. In this example, the table is 
comprised by fields providing the IP addresses and port 
numbers under the management of home radio server 
and the IP address and the identifier number as an iden- 
tification under the management of a radio server to 
which the mobile terminal has moved. 

similar to the case of the mobile terminal 403-2 access- 
ing servers in network 2, requests to the DNS server 
404-2, HTT server 405-2, FTP server 406-2 are issued. 
[0201] Next, the address conversion section 406-1 
converts the IP addresses of the requested servers in 
network 2 to match the corresponding IP addresses in 
network 1 for such servers as DNS server 404-1 , HTTP 
server 405-1, FTP server 406-1, according to the 
address conversion table stored in the memory section 
412-1, which are used as destination addresses. Fur- 
ther, the address conversion section 406-1 converts the 
IP address of the mobile terminal 403-2 to a corre- 
sponding IP address in network 1, which is designated 



as the original sender address (step S408). Here, 
sometimes, port numbers are duplicated, and therefor, 
information on the requested function is also issued 
from the mobile terminal 403-2, and the address con- 
5 version section 406-1 may perform address conversion 
of IP addresses of the servers according to this function 
information. 

[0202] Then, the converted IP address of the server 
and the service request including the IP address of the 
mobile terminal 403-2 forwarded from the mobile termi- 
nal 403-2 are sent to those servers in network 1 having 
the identical functions as those in the destination net- 
work (step S409). 

[0203] A server receiving a service request sends a 
response including the result of processing requested 
and the IP address of the server as the original sender 
address and the IP address of the mobile terminal 403- 
2 as the destination address. The radio server 401-1 
receives this response (step S410). 
[0204] The address conversion section 403-1 con- 
verts the IP address included in the response as the 
original sender address of the responding server to the 
IP address of the corresponding server in network 2 
according to the address conversion table. Further, the 
IP address of the mobile terminal 403-2 is converted to 
the IP address in network 2 (step S41 1). 
[0205] Then, the radio server 401 -1 sends the infbr- 
. mation to the mobile terminal 403-2 by radio signals by 
way of the base radio station 402-1 (step S41 2). 
[0206] Subsequently, loop 1 is repeated, but it is 
assumed that when the mobile terminal 403-2 discon-.. 
nects the contact with the radio server 401 -1 , the proc- 
ess is considered to be completed. 
[0207] Next, the process will be described for the 
mobile terminal 403-1 belonging to network 1 to access 
—the -radio '-server 401 -1-by wayof -the base- statiorvradio- 
402-1. 

[0208] The mobile terminal 403-1 sends a registra- 
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tion authentication request to the radio server 401-1, 
which is accompanied by registration authentication 
information, and the radio server 401-1 receives this 
registration authentication request (step S401). Here, 
the dedicated identifier number of the mobile terminal 
403-1 may be sent as registration authentication infor- 
mation. 

[0209] The radio server 401-1, upon receiving the 
registration authentication information sent from the 
mobile terminal 403-1 , judges whether or not the mobile 
terminal 403-2 belongs to own network or to network 1 , 
according to the registration authentication information 
(that is, it is or is not under the management of radio 
server 401-1) (step S402). 

[021 0] Because the mobile terminal belongs to net- 
work 1, the registration authentication section 414-1 
judges that the device is one of its own, and the registra- 
tion authentication section 414-1 performs registration 
authentication process using the registration authenti- 
cation information obtained from the mobile terminal 
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403-1 (step S413). If it is judged by this registration 
authentication process that the access by the mobile 
terminal 403-1 is proper, the connection between the 
mobile terminal 403-1 and the radio server 401-1 is 
established. 5 

[0211] Next, service requests issued from the 
mobile terminal 403-1 to various type of servers are 
received by the radio server 401 -1 via base station radio 
402-1 (step S414). 

[021 2} Then, the IP address of the server to receive 10 
the request from-the mobile terminal 403-1 and the 
service request including the IP address of the mobile 
terminal 403-1 are sent to the destination server (step 
S415). 

[0213] Then, the server receiving the service 15 
request sends a response including the result of 
processing requested and the IP address of the server 
as the original sender address and the IP address of the 
mobile terminal 403-1 as the destination address. The 
radio server 401 -1 receives this response (step S41 6). 20 
[021 4] Then, the radio server 401 -1 sends the infor- 
mation to the mobile terminal 403-1 by radio signals via 
the base radio station 402-1 (step S41 7). 
[0215] Subsequently, loop 0 is repeated, but it is 
assumed that when the mobile terminal 403-1 discort- 25 
nects the contact with the radio server 401 -1 1 the proc- 
ess is considered to be completed. 

[0216] The above description relates to a case of 

the mobile terminal 403-n not having own IP address 
and IP addresses and port numbers of the various serv- 30 
ers. But-H the mobile terminal 403-n - has own IP - ~ 
address and the IPaddresses and port numbers of the 
various servers, in step S401, such information may be 
included in the registration authentication information 
included in the registration authentication request 35 
received by the radio server 401-1 so that the address 
conversion table may be produced according to this 
information. 

[0217] As described above, the radio server 401-1 
converts the IP addresses to various servers belonging 40 
to network 2 included in the service request, issued 
from the mobile terminal 403-2, to IP addresses of cor- 
responding servers in network 1 and sends back the 
service request Accordingly, the mobile terminal 403-2 
can access any server belonging to network 1 having 45 
the identical functions as those in network 2, therefore, 
the mobile terminal 403-2 can receive any type of serv- 
ice from servers of the identical function in different net- 
works using the environmental parameters used in own 
networks so 
[0218] Also, by using the address conversion table 
described above, transfer of service request to servers 
having such address conversion function is facilitated. 
[0219] Also, an application program to perform the 
terminal-server connection may be recorded on a com- ss 
puter-readable recording medium, and the recorded 
program may be read by computer means to execute 
the process of connecting a terminal to any server in a 



radio server. 

[0220] That is, this program enables the computer 
means to execute a function to identify a network that a 
mobile terminal belongs to, a function to detect the net- 
work that the mobile terminal belongs to, a function to 
obtain address information, and, using the address 
information issued from the mobile terminal, a function 
to convert a destination address of the information from 
the mobile terminal to an address of a function server 
connected to the radio server currently serving the 
mobile terminal and having the identical function as the 
function server in the network that the mobile terminal 
belongs to, and convert the address of the mobile termi- 
nal to a corresponding address in own network. 
[0221] Further, this program, using the acquired 
address information, enables the computer means to 
execute a function to prepare an address conversion 
table correlating the addresses of own servers with 
servers having the identical function in other networks 
and correlating the addresses of the mobile terminals 
when they are in own network and when they are in 
other networks, and to perform address conversion of 
original sender addressees and destination addresses 
of information issued from the mobile terminals using 
the address conversion table. 

[0222] ' As explained above, according to Embodi- 
ment 7, in response to a service, request from a mobile 
-terminal (a terminal- device including, a mobile, radio), 
belonging to a different network, a radio server converts 
a destination address to an address of a server having 
an identical function in the network that manages the 
radio server that received the service request and fur- 
ther converts an original sender address to a corre- 
sponding address in own network Accordingly, there is 
no need to change the parameters of the terminal 
device, ah^r even rf trfe terminal device "moves among a 
plurality of networks, identical services can be received 
from function servers belonging to different networks. 
[0223] It is further preferable that Embodiments 1 , 2 
be combined with Embodiment 7. 
[0224] For example, when it is necessary for the 
mobile terminal to respond to a message received 
through a push-type information distribution service, a 
response message will be sent by way of a certain func- 
tion server (PROXY server) in a home radio server. 
However, when the mobile terminal is operating in a net- 
work other than the network that it belongs to, the radio 
servers of this invention enables the message to be sent 
to a pseudo proxy server, in the current network of the 
mobile terminal, that corresponds to the proxy server in 
the home radio server. In this case, the pseudo proxy 
server within the radio server functions on behalf of the 
home proxy server, in other words, the port for sending 
the response to the push server is determined by refer- 
ring to the table 

[0225] Therefore, the user can respond to a mes- 
sage sent by a push-type information distribution serv- 
ice without changing own terminal parameters 
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regardless of whether the mobile terminal is connected 
to a home radio server or non-home radio server. 
[0226] It should be noted that, in addition to applica- 
tion to the Internet, this invention can be utilized in other 
types of network such as LAN and dial-up networks. s 
[0227] Also, computer system, in this context, 
includes any operating systems (OS) and peripheral 
hardwares. Computer readable recording media include 
portable media such as floppy disks, opto-magnetic 
disks, ROM, CD-BOM, as well as fixed devices such as 10 
hard disks housed in computer systems. Computer- 
readable recording media include portable media such 
as floppy disks, opto-magnetic disks, ROM, CD-ROM, 
as well as fixed devices such as hard disks housed in 
computer systems. Computer-readable memory media is 
further include short-term dynamic memories (transmis- 
sion media inclusive of wave signals) used in transmit- 
ting applications through such means as networks such 
as Internet or telephone networks, as well as other 
short-term memories such as volatile memories used in 20 
servers and client computer systems. Application pro- 
grams may 'perform a part of the described functions, or 
may be operated in conjunction with pre-recorded pro- 
grams stored in computer systems to provide differential 
files (differential programs). 25 
[0228] It should be noted that, although this inven- 
tion has been explained in detail with reference to the 

drawings, specific structures are notjimited to.. those 

presented in the embodiments, and includes designs 
encompassed by the essence of this invention. 30 

Claims 



manages the mobile radio device according to 
the identifier information; and 
an information distribution section for distribut- 
ing information to the radio server connected to 
the destination terminal device according to the 
address information. 

An information monitoring device operating in a 
radio communication system comprised by a plural- 
ity of radio servers connectable to the Internet; at 
least one type of a function server connected to 
said radio servers and connectable to the Internet; 
a radio base station connected to said radio server 
for radio communication; a mobile radio device for 
radio communication with the radio base station; 
and a terminal device connected to the mobile radio 
device; so that the terminal device can connect to 
the Internet by communication with the mobile radio 
device within an area managed by the radio base 
station connected to the radio server; wherein the 
information monitoring device is comprised by; 

an information monitoring section for detecting 
changes in information accumulated in other 
function servers; and 

an information transfer section for transferring 
a new piece of information in the accumulated 
„ information to ._the push-type function^ server 
according to claim 1 . 



3. An . information . monitoring device according to 
claim 2, wherein 



A push-type function server operating in a radio 
communication system comprised by a plurality of 
radio sewers connectable to ihe Internet; at least- 
one type of a function server connected to said 
radio servers and connectable to the Internet; a 
radio base station connected to said radio sewer for 
radio communication; a mobile radio device for 
radio communication with the radio base station; 
and a terminal device connected to the mobile radio 
device; so that the terminal device can connect to 
the Internet by communication with the mobile radio 
device within an area managed by the radio base 
station connected to the radio server; wherein the 
push-type function server is comprised by: 

an information accumulation section for accu- 
mulating information to be distributed to the ter- 
minal device and an identifier information for 
identifying the terminal device and a process- 
ing section; wherein the processing section is 
comprised by: 

a mobile device address information acquiring 
section for acquiring address information of a 
mobile radio device connected to a destination 
terminal device from a home radio sewer that 



the information monitoring section is further 
35 provided with an information extraction section 

— '-— — for^lraildng-infonnation^ 



according to an amount/contents of information 
accumulated in other function servers; and 
the information transfer section transfers infor- 
40 mation built by the information extraction sec- 

tion. 

4, A broadcasting terminal device in said terminal 
device which is distributed information by the push- 
45 type function server according to claim 1, said 
broadcasting terminal device for simultaneously 
distributing identical information to computers and 
terminals connected to specified networks, wherein 

so the broadcasting terminal device 

attaches an identifier to identifier to indicate 
that said information is broadcasting informa- 
tion and a network addresses of a network to 
be broadcasted; and 

55 further distributes the information to the net- 

work indicated by said network address after 
classifying said information by the destination 
to which it is broadcast. 
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A terminal device for receiving information distrib- 
uted by the push-type function server according to 
claim 1 and displaying broadcasting information 
broadcasted after classifying the broadcasting 
information into each destination to be broad- 5 
casted, wherein the terminal device is comprised 
by: 

a broadcast information receiving section for 
receiving broadcast information and establish- 10 8. 
ing communication with a computer server by 
communicating with a radio base station con- 
nected to the computer server by radio commu- 
nication; 

a broadcast level defining section defined with is 
a broadcast level, corresponding to the termi- 
nal device, of the broadcast levels classified 
into each destination to be broadcasted; and 
a broadcast information extraction section for 
extracting from the broadcast information 20 
received only the information necessary for the 
terminal device according to the broadcast 
level. 



A computer server operating in the push-type func- 
tion server according to claim 1 for receiving broad- 
cast information classified into each destination to 
be broadcasted and distributing to terminal devices- 
that are under own control; wherein the computer 
server is further comprised by: - 



25 



30 



a broadcast information receiving section for 

receiving broadcast information; 

a broadcast level defining section defined with 

a broadcast level corresponding to the terminal _ 35_ 

device connected to the compute server of r ~"-~ 

broadcast level classified into each destination 

to be broadcasted; 

a broadcast information reconstruction section 

for reconstructing received broadcast informa- 40 

tion for each broadcast level according to said 

broadcast level; and 

a radio base station; wherein 

radio communication with the terminal device is 

established via the radio base station, and 45 

the broadcast information reconstructed in the 

broadcast information reconstruction section is 

distributed to the terminal device. 

7. A broadcasting terminal device for broadcasting so 
identical information to computers and terminals 
connected to specified networks simultaneously, 
operating in the terminal device for receiving infor- 
mation from the push-type function server that 
receives the information from the information moni- ss 
toring device according to claim 2, wherein 

the broadcasting terminal device 



attaches an identifier to identifier to indicate 
that said information is broadcasting informa- 
tion and a network addresses of a network to 
be broadcasted; and 

further distributes the information to the net- 
work indicated by said network address after 
classifying said information by the destination 
to which it is broadcast. 

A terminal device for receiving information from the 
push-type function server that received the informa- 
tion from the information monitoring device accord- 
ing to claim 2 and for displaying for network 
broadcast information broadcasted after classified 
into each destination to be broadcasted, wherein 

the terminal device is comprised by: 
a broadcast information receiving section for 
receiving broadcast information and establish- 
ing communication with a computer server by 
communicating with a radio base station con- 
nected to the computer server by radio commu- 
nication; 

a broadcast level defining section defined with 
a broadcast level, corresponcfing to the termi- 
nal device, of the broadcast levels classified 
into each destination to be broadcasted; and - 

a- broadcast information extraction section for 

extracting from the broadcast information 
received only the information necessary for the 
.—terminal device- according to- the broadcast 
level. 

A computer server operating in the push-type func- 
_tion server Jhat receives information from the infor- 
mation rnonitoring~devi^ 
distributing the broadcast information to terminal 
devices under own control after receiving broadcast 
information classified into each destination to be 
broadcasted, wherein 

the computer server is further comprised by: 

a broadcast information receiving section for 
receiving broadcast information; 

a broadcast level defining section defined with 
a broadcast level corresponding to the terminal 
device connected to the compute server of 
broadcast level classified into each destination 
to be broadcasted; 

a broadcast information reconstruction section 
for reconstructing received broadcast informa- 
tion for each broadcast level according to said 
broadcast level; and 

a radio base station; wherein 
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radio communication with the terminal device is 
established via the radio base station, and 

the broadcast information reconstructed in the 
broadcast information reconstruction section is s 
distributed to the terminal device. 

1 0. A network address conversion device for convening 
an original sender address or a destination address 
included in data exchanged between a mobile ter- 10 
minaJ operating in a radio communication network 
and the push-type function server, according to 
claim 1, connected to the Internet, said radio com- 
munication network comprised by subnetworks, 
each of which includes at least one mobile terminal is 
and radio server connected to the mobile terminal 
by radio communication, said mobile radios being 
mobile among the plurality of subnetwork, and each 
radio server, serving as a home radio server for 
mobile terminal, stores and manages Internet IP 20 
addresses of radio servers managing subnetwork 
which said mobile terminals exists; wherein 

the network address conversion device is pro- 
vided in each radio server, and, 25 
in response to receiving a location identifier of 
a specific mobile terminal from the push-type 

function server to a home server of the specific 

mobile terminal, the network address conver- 
sion device notifies an Internet IP address of 30 
radio server managing a subnetwork currently 
in which the specific mobile terminal exists to 
the push-type function server; and, 
in response to receiving an Internet IP address 
allocation request from the push-type function as 
server, the network address conversion device==i— 
allocates an Internet IP address to the specific 
mobile terminal and notifies the push-type 
function server of the allocated Internet IP 
address; and 40 
in response to receiving data addressed to the 
allocated Internet IP address as its destination 
Internet IP address, the network address con- 
version device converts the destination 
address of the received data to a local address 45 
within the subnetwork in which the mobile ter- 
minal is currently operating. 

11. A network address conversion device for an original 
sender address or a destination address included in so 
data exchanged between a mobile terminal and the 
push-type function server, according to claim 1, 
operating in a radio communication network, con- 
nected to the Internet, comprised by subnetworks, 
each of which includes at feast one mobile terminal ss 
and one radio server connected to the mobile termi- 
nal by radio communication in such a way that 
mobile radios are free to operate within any subnet- 



work and each radio server serving as a home 
radio server stores and manages Internet IP 
addresses of radio servers managing mobile termi- 
nals that are currently operating in the subnet- 
works; wherein 



the network address conversion device is pro- 
vided in each radio server, and, each network 
address conversion device is comprised by: 
a data analysis section for receiving the data 
exchanged between the mobile terminal and 
the push-type server connected to the Internet 
and analyzing a type, original sender and des- 
tination; 

a current location search/notify section for find- 
ing, when the data analysis section judges that 
the received data is a location identifier for a 
specific mobile terminal sent from the push- 
type function server, an internet IP address of a 
subnetwork in which the specific mobile termi- 
nal is operating and an Internet IP address of a 
radio server under which the mobile terminal is 
currently operating, by searching through Inter- 
net IP addresses of individual mobile terminals 
stored in respective radio servers and of radio 
servers managing subnetworks that mobile ter- 
minals belong, and sending a searched Inter- 
net IP address to the original sender of the 
inquiry signal; 

an Internet IP address allocation section for 
allocating one Internet IP address chosen from 
a plurality of Internet IP addresses to the 
mobile terminal requesting an Internet IP 
addresses using the Internet IP addresses allo- 
cation request signal, when the data analysis 
— section indicates that Jhe^^^ 

Internet IP addresses allocation request sent 
from the push-type function server; 
an address conversion table preparation sec- 
tion for matching an address of a mobile radio 
in a subnetworks to which the mobile radio 
belongs and an Internet IP address allocated to 
the mobile terminal and storing the matched 
addresses in an address conversion table for 
each allocation of an Internet IP address to a 
mobile terminal by the IP address allocation 
section; 

an address conversion section for sending the 
allocated Internet IP address to the original 
sender of the Internet IP address request sig- 
nal, for each allocation of an Internet IP 
address to a mobile terminal, and for convert- 
ing the destination Internet IP address of the 
data to an address within the necessary sub- 
network corresponding to the destination Inter- 
net IP address by referring to the address 
conversion table, when it is judged by the data 
analysis section that the received data is to be 
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delivered to the mobile terminal having the allo- 
cated Internet IP address. 

12. A network address conversion device for converting 

an original sender address or a destination address s 
included in data exchanged between a mobile ter- 
minal and the push-type function server, according 
to claim 1 , operating in a radio communication net- 
work, connected to the Internet, comprised by sub- 
networks, each of which includes at least one 10 
mobile terminal and one radio server connected to 
the mobile terminal by radio communication in such 
a way that mobile radios are free to operate within 
any subnetwork and each radio server serving as a 
home radio server stores and manages Internet IP 75 
addresses of radio servers managing mobile termi- 
. nals that are currently operating in the subnet- 
works; wherein 

the network address conversion device is pro- 20 
vided in each radio server, and, in response to 
receiving a location identifier from the push- 
type function server addressed to a specific 
home radio server of a specific mobile terminal, 
the network address conversion device notifies 25 
an Internet IP address of a subnetwork cur- 
rently managing , the -mobile terminal to.. the 

push-type function server; and, — 1 

in response to receiving an Internet IP address 
allocation request from the push-type function 30 
server, the network address conversion device 
allocates* an Internet IP address to the specific 
mobile terminal and notifies the push-type 
function server of the Internet IP address; and 
in response to receiving data addressed to the 35 
Internet IP address as its destihatibn~address,-~-^ 
the network address conversion device con- 
verts a destination address of the received data 
to a local address within a subnetwork in which 
the mobile terminal is currently operating. 40 

1 3. A network address conversion device for converting 
an original sender address or a destination address 
included in data exchanged between a mobile ter- 
minal and the push-type function server, according 45 
to claim 1, operating in a radio communication net- 
work, connected to the Internet, comprised by sub- 
networks, each of which includes at least one 
mobile terminal and one radio server connected to 

the mobile terminal by radio communication in such so 
a way that mobile radios are free to operate within 
any subnetwork and each radio server serving as a 
home radio server stores and manages Internet IP 
addresses of radio sewers managing mobile termi- 
nals that are currently operating in the subnet- 55 
works; wherein 

the network address conversion device is pro- 



vided in each radio server, and, each network 
address conversion device is comprised by: 
a data analysis section for receiving data 
exchanged between the mobile terminal and 
the push-type sewer connected to the Internet 
and analyzing a type, original sender and des- 
tination; 

a current location search/notify section for find- 
ing, when the data analysis section judges that 
the received data is a location identifier for a 
specific mobile terminal sent from the push- 
type function server, an Internet IP address of a 
subnetwork in which the specific mobile termi- 
nal is operating and an internet IP address of a 
radio sewer under which the mobile terminal is 
currently operating, by searching through Inter- 
net IP addresses of individual mobile terminals 
stored in respective radio servers and of radio 
servers managing subnetworks that mobile ter- 
minals belong, and sending a searched Inter- 
net IP address to the original sender of the 
inquiry signal; 

an Internet IP address allocation section for 
allocating one Internet IP address chosen from 
a plurality of Internet IP addresses to the 
mobile terminal requesting _an Internet. IP 

addresses by .the Internet IP.addresses alloca- 

— tion request signal, when the data analysis sec- 
tion indicates that the received data is an 
Internet IP addresses allocation request sent 
from the push-type function server; — — 
an address conversion table preparation sec- 
tion for matching an address of a mobile radio 

in a subnetworks to which .the mobile radio 

belongs and an internet IP address allocated to 

----- the mobile terminaTahd storing " the matched! 
addresses in an address conversion table for 
each allocation of an Internet IP address to a 
mobile terminal by the IP address allocation 
section; 

an address conversion section for sending the 
allocated internet IP address to the original 
sender of the internet IP address request sig- 
nal, for each allocation of an internet IP 
address to a mobile terminal, and for convert- 
ing a destination Internet IP address of the data 
to an address within the necessary subnetwork 
corresponding to the destination Internet IP 
address by referring to the address conversion 
table, when it is judged by the data analysis 
section that the received data is to be delivered 
to the mobile terminal having the allocated 
Internet IP address as the destination address. 

14. A radio server in a radio communication system 
comprised by a plurality of radio servers connecta- 
ble to the Internet; at least one type of function 
server connected to the radio server, a base station 
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radio connected to the radio server for radio com- 
munication with the radio server; a mobile radio for 
radio communication with the base station radio; 
and a terminal device connected to the mobile 
radio; so that the mobile terminal can be connected 
to the Internet by radio communication with the 
mobile radio within a district under control of the 
base station radio connected to the radio server, 
wherein the radio server includes: 

an address conversion section for responding 
to a service request issued from a terminal 
device controlled by other radio server con- 
nected to the push-type function server, 
according to claim 1 , and converting a destina- 
tion address included in the service request to 
an address of a function server connected to 
the radio server and having an identical func- 
tion as the push-type function server, and con- 
verting the address of the terminal device to a 
corresponding address in own network. 

15. A radio server operating in a radio communication 
system comprised by a plurality of radio servers 
connectable to the Internet; at least one type of 
function server connected to the radio server, a 
base station radio connected to the radio server for 
radio communication with the radio server; a mobil e 
radio for radio communication with the base station 
radio; and a terminal device connected to the 
mobile radio; so that the mobile terminal can be 
connected to the Internet by radio communication 
with the mobile radio within a district under control 
of the base station radio connected to the radio 
server, wherein the radio server includes: 



10 



15 



20 



25 



30 



35 



transferring distribution information to a radio 
server connected to the destination terminal 
device according to the address informatioa 

17. A method for communication based on the push- 
type function server according to daim 1 and the 
terminal device according to claim 5, including the 
steps of: 

in the push-type function server, 
acquiring address information from a home 
radio sewer that manages a mobile radio con- 
nected to the destination terminal device, 
based on the identifier information; and 
transferring distribution information to a radio 
sewer connected to the destination terminal 
device, based on the address information; and 
in the terminal device, 
receiving broadcast information; 
extracting information necessary only to the 
terminal device from the broadcast information 
received, by referring to contents defined in a 
broadcast level defining section; and 
displaying only the information extracted from 
the broadcast information. 

18. A computer-readable recording medium containing 
a push-type program for the information monitoring 
~ device according to claim 3, including the steps of: 

detecting changes in information accumulated 
in other function sewers; 
building information to be transferred in accord- 
ance with the volume/content of the informa- 
tion; and ... - 
tr ansferring th e built J n formation . - " ^ 



16. 



an address conversion section for responding 
to a service request issued from a terminal 19. 
device controlled by other radio server con- 
nected to the push-type function sewer that 
receives information from the information mon- 
itoring device, according to claim 2, and con- 
verting a destination address included in the 
service request to an address of a function 
server connected to the radio server and hav- 
ing an identical function as the push-type func- 
tion server, and converting the address of the 
terminal device to a corresponding address in 
own network. 

A method for push-type control of the push-type 20. 
function server according to daim 1, including the 
steps of: 

acquiring address information of a mobile radio 
connected to a destination terminal device from 
a radio server that manages the mobile radio, 
based on the identifier information; and 
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A computer-readable recording medium containing 
a push-type program for the push-type function 
server according to claim 1, comprising the steps 
of; 

acquiring address information from a home 
radio server that manages a mobile radio con- 
nected to the destination terminal device, 
based on the identifier information; and 
transferring distribution information to a radio 
server connected to the destination terminal 
device, based on the address information. 

A computer-readable recording medium containing 
a push-type program for the information monitoring 
device according to claim 3, comprising the steps 
of; 

detecting changes in information accumulated 

in other function sewers; 

building information to be transferred in accord- 
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ance with the volume/conterrt of the informa- 
tion; and 

transferring the built information 
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